Differential effect of oxidative stress on the apoptosis of early and late passage human diploid fibroblasts: implication of heat shock protein 60.
Since an attenuated response to stress is a characteristic of senescence, a cellular senescence model was used to examine the mechanism of resistance against oxidative stress using human diploid fibroblasts (HDF). With increasing passage, the HDF showed increased production of reactive oxygen species (ROS). Late passage HDF were resistant to the lethal effects of oxidative stress, showing less cleavage of pro-caspase-3 and PARP than those of early ones. Since heat shock proteins (Hsps) are not only cytoprotective but also interfere with the apoptotic cascade, the expression patterns of Hsps during cellular senescence were next examined. Oxidative stress induced a decrease in the mitochondrial Hsp60 levels with a concomitant increase in the cytosolic Hsp60 levels in the early passage HDF, but not in late ones. To show that the resistance to oxidative stress is a specific effect of Hsp60, the levels of Hsp60 were knocked down by siRNA. As expected the Hsp60 knock-down cells were more resistant to oxidative stress. These findings show that Hsp60 is a key player in the resistance mechanism against oxidative stress and aging.